Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.040; wR factor = 0.117; data-to-parameter ratio = 11.7.
In the title salt, [Cu(NO 3 )(C 7 H 6 N 2 ) 4 ]NO 3 , one nitrate anion is coordinated to the Cu II atom, which is also coordinated by the N atoms of four N-heterocycles. The geometry at the metal atom is a square pyramid in which the O atom of the anion occupies the apical position [Cu-O = 2.468 (5) and 2.590 (7) Å in the two independent formula units]. The cation lies on a twofold rotation axis; the coordinated nitrate anion is also disordered about this symmetry element. The lattice anion is also disordered about a twofold rotation axis. In the crystal, the cations are linked to the coordinated and free anions by N-HÁ Á ÁO hydrogen bonds.
Related literature
For selected Cu II adducts of imidazole and benzimidazole, see: Dobrzyń ska et al. (2010) ; McFadden et al. (1975 McFadden et al. ( , 1976 Sieroń (2007) .
Experimental
Crystal data [Cu(NO 3 ) (C 7 ates four to six imidazole ligands, the space sphere is not large enough to fit a similar number of the related benzimidazole ligands. In the copper nitrate-tetrakis(imidazole) adduct, the nitrate ion is involved in coordination (McFadden et al., 1976) but in the hexakis(imidazole) adduct, the nitrate ion is not (McFadden et al., 1975) . The tetrakis(benzimidazole)copper species has been reported for the perchlorate (Dobrzyńska et al., 2010) and the sulfate (Sierón, 2007) only. These two, as well the present nitrate (Scheme I), have the Cu II atom in a square pyramidal geometry but with the square pyramid being distorted because the ligand crowds out the donor atom of the anion.
In the crystal of the salt, Cu(NO 3 )(C 7 H 6 N 2 ) 4 . NO 3 , one nitrate anion is coordinated to the Cu II atom, which is also coordinated by the N atoms of four N-heterocycles (Fig. 1) . The geometry at the metal atom is a square pyramid in which the O atom of the anion occupies the apical position [Cu-O 2.468 (5), 2.590 (7) Å in the two independent formula units].
The coordinated and lattice nitrates are disordered about this symmetry element. The disorder, which requires space for the anions to rattle around, probably accounts for the somewhat large solvent-accessible voids. Nevertheless, the cations interact with the anions through N-H···O hydrogen bonds (Table 1) .
Copper nitrate trihydrate (0.246 g), 1,3-benzimidazole (0.473 g) and water (2 ml) were placed in a 25-ml, Teflon-lined Parr bomb. The bomb was heated at 413 K for 5 days. Blue prismatic crystals were isolated after the bomb was cooled to room temperature over the course of a day.
Refinement
Carbon-bound H-atoms were placed in calculated positions [C-H = 0.93 Å, U iso (H) = 1.2U eq (C)] and were included in the refinement in the riding model approximation. The aromatic rings were refined as rigid hexagons with 1.39 Å sides. The four nitrate ions were allowed to refine off twofold rotation axes subject to distance restraints of N-O = 1.24±0.01 Å and O···O 2.15 Å. The four-atom nitrate units were restrained to lie on a plane. The anisotropic displacement parameters of the nitrate ions were restrained to be nearly isotropic. The absolute structure parameter was refined from 1676 Friedel pairs.
sup-2 sup-9 174.14 (17) C22-N7-C28-C23 0.5 (3) C5-C6-C7-N1 177.7 (2) Cu2-N7-C28-C23 −172.7 (2) C5-C6-C7-C2 0.0 C26-C27-C28-N7 178.8 (3) N2-C2-C7-N1 2.7 (2) C26-C27-C28-C23 0.0 C3-C2-C7-N1 −178.2 (2) N8-C23-C28-N7 −0.3 (2) N2-C2-C7-C6 −179.1 (2) C24-C23-C28-N7 −179.1 (2) C3-C2-C7-C6 0.0 N8-C23-C28-C27 178.7 (2) C9-N3-C8-N4 1.7 (4) C24-C23-C28-C27 0.0 Symmetry codes: (i) −x, y, −z+1/2; (ii) −x+1, y, −z+3/2. Symmetry codes: (iii) −x, −y+1, z+1/2; (iv) x, −y+1, −z+1; (v) −x+1, −y+1, z−1/2; (vi) x, −y+1, −z+2. Fig. 1 
Hydrogen-bond geometry (Å, °)

